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 1/4" = 1'�0"
1

2C08 MECH

TAGGED NOTES

A39 CONNECT 6"ø OA INTO 10"x8" RA DUCT AND BALANCE TO 70 CFM.

A40 CONNECT 6"ø OA INTO 8"x10" RA DUCT AND BALANCE TO 60 CFM.

A41 CONNECT 6"ø OA INTO 8"x10" RA DUCT AND BALANCE TO 60 CFM.

A42 CONNECT 8"ø OA INTO 12"x24" RA DUCT AND BALANCE TO 60 CFM.

A48 PROVIDE DUCT SMOKE DETECTOR IN THIS LOCATION.

H14 REFER TO HYDRONIC PIPING CONNECTIONS DETAIL FOR ADDITIONAL INFORMATION.

H15 PIPING TO BE HELD TIGHT TO BOTTOM OF DUCTWORK.

H25 ROUTE HPS/R PIPING TIGHT TO WALL AND PROVIDE LABELS FOR BOTH THE SUPPLY
AND RETURN PIPING CLEARLY INDICATING THE UNIT NAME/NUMBER WHICH IT SERVES.

H26 INSTALL HOSE KIT AND 2�WAY CONTROL VALVE IN ACCORDANCE WITH
MANUFACTURER'S RECCOMENDATIONS AND WSHP HOSE KIT DETAIL. SIZE HOSE KIT IN
ACCORDANCE WITH UNIT RUN�OUT SIZE.

H30 WSHP BRANCH PIPING. REFER TO WSHP SCHEDULE FOR PIPE RUN�OUT SIZING.

H38 PROVIDE MANUAL AIR VENT IN THIS LOCATION. PIPE TO NEAREST DRAIN.

 1/4" = 1'�0"
2

MECH 2C08 Section 1

 1/4" = 1'�0"
3

MECH 2C08 Section 2

 1/4" = 1'�0"
4

1A21 MECH

 1/4" = 1'�0"
5

1A21 MECH Section 1

 1/4" = 1'�0"
6

1A21 MECH Section 2
7

1A21�MECH � ISOMETRIC

8
2C08�MECH � ISOMETRIC

HEAT PUMP RUNOUT SCHEDULE

MARK
CONDENSATE

PIPE SIZE HPS/HPR PIPE SIZE

HHP�12 3/4" 1"

HHP�18 3/4" 1"

HHP�24 1" 1"

HHP�30 1" 1�1/4"

HHP�36 1" 1�1/4"

VHP�06 1" 3/4"

VHP�12 1" 1"

VHP�18 1" 1"

VHP�24 1" 1"

VHP�30 1" 1�1/4"

VHP�36 1" 1�1/4"

VHP�42 1" 1�1/4"

VHP�48 1" 1�1/2"

VHP�60 1�1/4" 1�1/2"

VHP�72 1�1/4" 2"

VHP�96 1�1/4" 2"

VHP�120 1�1/4" 2"

GENERAL NOTE:  ALL HEAT PUMPS SHALL HAVE FRONT ONLY ACCESS.

dmeza
Text Box
789

dmeza
Text Box
13091246

dmeza
Text Box
492



LIC E NSED

Y
K

CUTNEKFO
ET

A
T

S KEVIN D.
MUSSLER

22296P
R

O
F

E
SSIONAL ENG

IN
E

E
R

DD

3

M30713.6

M.7

H

H.7

MECH

1C37

16"x14" SA

16"x14" RA

16"x14" SA

16"x14" RA

18"x16" SA

22"x14" RA

10"x10" SA

10"x10" RA
VHP"36

1C39

VHP"36
1C41

VHP"60
1C00B

VHP"12
1A31

2" HPR
2" HPS

2" CD

R"13

2000

DD

A48

ST"9

ST"10

ST"8

5

M307

3

VHP"24
1C47.1

MDP3

MP9

RP12

T5

16"x14" SA

6"ø OA

16"x14" RA

6
"ø

 O
A

VHP"42
1C49

VHP"12
1C55

H21

H32

25

65

3
/4

" 
C

D

2" HPS

2" HPR

SS"18
1C53

HH.7

V
H

P
"6

0

1
C

0
0
B

RP5RA

RA

FILTER

FILTER

1
0
"x

1
0
" 

S
A

1
8
"x

1
6
" 

S
A

V
H

P
"1

2
1
A

3
1

2" HPR

2" HPS

2" CD

ST"8

V
H

P
"7

2
1
C

0
1

V
H

P
"1

2
1
A

1
2

V
H

P
"2

4

1
A

0
9

FILTER

FILTER

FILTER

2
0
"x

2
0
" 

R
A

1
0
"x

1
0
" 

R
A

1
2
"x

1
4
" 

R
A

1
0
"x

1
0
" 

S
A2
0
"x

1
8
" 

S
A

CD

◄
◄

14"x20" OA

CAV"6
1A14

8"x10" OA

ST"7

3" HPR
3" HPS

1
4
"x

1
2
" 

S
A

14"x12" EA

ST"13

4

M307

205

105

ST"7

14"x20" OA12"x12" OA

1
0
"x

8
" 

O
A

CAV"6
1A14

VHP"24
1A09

VHP"72

1C01

VHP"12

1A12

14"x12" EA

3" HPS
3" HPR

1" RL 5

1" RS 5

DDA48

ST"13

FILTER

FILTER

FILTER

2" HPR
2" HPS

V
H

P
"2

4

1
C

4
7
.1

V
H

P
"1

2
1
C

5
5

V
H

P
"4

2
1
C

4
9

3/4" CD 3/4" CD

1
6
"x

1
4
" 

S
A

1
6
"x

1
4
" 

R
A

1
0
"x

1
0
" 

R
A

1
6
"x

1
4
" 

R
A

1
0
"x

1
0
" 

S
A

1
6
"x

1
4
" 

S
A

6"ø OA

6"ø OA

N
A

V
A

L
 F

A
C

IL
IT

IE
S

 E
N

G
IN

E
E

R
IN

G
 C

O
M

M
A

N
D

 ~
 W

A
S

H
IN

G
T

O
N

""

SEAL

A/E INFO

APPROVED

FOR COMMANDER NAVFAC

ACTIVITY

SATISFACTORY TO DATE

PM/DM

BRANCH MANAGER

CHIEF ENG/ ARCH

FIRE PROTECTION

N
A

V
A

L
 F

A
C

IL
IT

E
S

 E
N

G
IN

E
E

R
IN

G
 C

O
M

M
A

N
D

D
E

P
A

R
T

M
E

N
T

 O
F

 T
H

E
 N

A
V

Y

SCALE:

PROJECT NO.:

CONSTR. CONTR. NO.

NAVFAC DRAWING NO.

SHEET OF

DRAWFORM REVISION: 10 MARCH 2009

1 2 3 5

A

B

C

D

S
Y

M
D

E
S

C
R

IP
T

I O
N

D
A

T
E

A
P

P
R

M
A

R
IN

E
 C

O
R

P
S

 B
A

S
E

 Q
U

A
N

T
IC

O
, 

V
IR

G
IN

IA
D

o
D

E
A

4

##

M
A

R
IN

E
 C

O
R

P
S

 B
A

S
E

 Q
U

A
N

T
IC

O
Q

U
A

N
T

IC
O

, 
V

A

R
E

P
L
A

C
E

 Q
U

A
N

T
IC

O
 M

/H
 S

C
H

O
O

L

Federal Reserve Bank Building
100 North 6th Street

Philadelphia, PA 19106"1590
Tel: 215"923"2020  Fax: 215"574"0952

W91236"15"C"0023

RTA SUBMISSION " 10/13/2016

 1/4" = 1'"0"

C
:\
U

s
e
rs

\c
a
rr

ie
\D

o
c
u
m

e
n
ts

\2
0
1
4
.Q

M
S

1
3
 C

e
n
tr

a
l 
F

ile
_
c
a
rr

ie
.r

v
t E
N

L
A

R
G

E
D

 M
E

C
H

A
N

IC
A

L
 R

O
O

M
S

M307

KDMFAR FAR

P"021

 1/4" = 1'"0"
1

1C37 MECH

 1/4" = 1'"0"
2

1C53 MECH 4

 1/4" = 1'"0"
3

MECH 1C37 SECTION 1

 1/4" = 1'"0"
4

1A14 MECH SECTION 1

 1/4" = 1'"0"
7

1A14 MECH

TAGGED NOTES

A48 PROVIDE DUCT SMOKE DETECTOR IN THIS LOCATION.

H21 SPILL CONDENSATE PIPING TO CONDENSATE SUMP PIT.  REFER TO
CONDENSATE SUMP PIPING SCHEMATIC FOR DETAILS.

H32 PROVIDE 3/4" DRAIN DOWN LINE WITH 3/4" BALL VALVE. ROUTE DRAIN
DOWN LINE TO CONDENSATE PIT.

 1/4" = 1'"0"
5

1C53 MECH 4 SECTION 1

HEAT PUMP RUNOUT SCHEDULE

MARK
CONDENSATE

PIPE SIZE HPS/HPR PIPE SIZE

HHP"12 3/4" 1"

HHP"18 3/4" 1"

HHP"24 1" 1"

HHP"30 1" 1"1/4"

HHP"36 1" 1"1/4"

VHP"06 1" 3/4"

VHP"12 1" 1"

VHP"18 1" 1"

VHP"24 1" 1"

VHP"30 1" 1"1/4"

VHP"36 1" 1"1/4"

VHP"42 1" 1"1/4"

VHP"48 1" 1"1/2"

VHP"60 1"1/4" 1"1/2"

VHP"72 1"1/4" 2"

VHP"96 1"1/4" 2"

VHP"120 1"1/4" 2"

GENERAL NOTE:  ALL HEAT PUMPS SHALL HAVE FRONT ONLY ACCESS.
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P 021

 1/4" = 1' 0"
5

MECH 1C07 Section 1

 1/4" = 1' 0"
1

1C05 MECH/1C07 MECH SECTION

 1/4" = 1' 0"
2

MECH 1C05 SECTION 1

 1/4" = 1' 0"
3

1C05 MECH

 1/4" = 1' 0"
4

1C07 MECH
6

1C05 MECH   ISOMETRIC

7
1C07 MECH   ISOMETRIC

TAGGED NOTES

A29 RECTANGULAR DUCT TO PENETRATE CEILING SOFFIT AND TRANSITION TO ROUND
DUCT FOR CLEAN INSTALLATION. SEAL PENETRATION AIRTIGHT.

A30 CONNECT DUCT TO RETURN GRILLE ABOVE DOOR. REFER TO ARCHITECHURAL PLANS
FOR RETURN GRILLE INFORMATION AND ELEVATIONS.

A48 PROVIDE DUCT SMOKE DETECTOR IN THIS LOCATION.

A62 SLOPE SA DUCTWORK WITH ROOF STRUCTURE.

A89 CONNECT 24"x24" OA DUCT TO LOUVER. LOUVE TO BE SPECIFIED BY ARCHITECT.

A90 PROVIDE MOTORIZED DAMPER AND INTERLOCK WITH VHP 120 1C03.2 ECONOMIZER
OPERATION.

H26 INSTALL HOSE KIT AND 2 WAY CONTROL VALVE IN ACCORDANCE WITH
MANUFACTURER'S RECCOMENDATIONS AND WSHP HOSE KIT DETAIL. SIZE HOSE KIT IN
ACCORDANCE WITH UNIT RUN OUT SIZE.

H38 PROVIDE MANUAL AIR VENT IN THIS LOCATION. PIPE TO NEAREST DRAIN.

H43 PROVIDE 3 WAY CONTROL VALVE IN LIEU OF 2 WAY CONTROL VALVE IN THIS
LOCATION.

HEAT PUMP RUNOUT SCHEDULE

MARK
CONDENSATE

PIPE SIZE HPS/HPR PIPE SIZE

HHP 12 3/4" 1"

HHP 18 3/4" 1"

HHP 24 1" 1"

HHP 30 1" 1 1/4"

HHP 36 1" 1 1/4"

VHP 06 1" 3/4"

VHP 12 1" 1"

VHP 18 1" 1"

VHP 24 1" 1"

VHP 30 1" 1 1/4"

VHP 36 1" 1 1/4"

VHP 42 1" 1 1/4"

VHP 48 1" 1 1/2"

VHP 60 1 1/4" 1 1/2"

VHP 72 1 1/4" 2"

VHP 96 1 1/4" 2"

VHP 120 1 1/4" 2"

GENERAL NOTE:  ALL HEAT PUMPS SHALL HAVE FRONT ONLY ACCESS.
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3. 4" FACE DIAL THERMOMETER(TYP.)  ADJUSTABLE BIMETAL

THERMOMETER WITH 0"200°F RANGE AND 6" STEM LENGTH.

4. SIDE ACCESS FILTER SECTION.  REFER TO SPECIFICATION

FOR SIZE REQUIREMENTS.  PROVIDE MAGNAHELIC GAUGE TAPS FOR

DIFFERENTIAL PRESSURE MONITORING VIA A MANUAL/PORTABLE GAUGE.

5. RETURN AIR PLENUM FULL SIZE OF FILTER. ONLY 24"X24" FILTERS WILL BE

 ACCEPTED. PROVIDE PERMANENT PLACARD AT FILTER SECTION

INDICATING FILTER SIZES, QUANTITIES, MANUFACTURER/MODEL NUMBER,

TOTAL DESIGN AIRFLOW AND CLEAN PRESSURE DROP.

6. PROVIDE FULLSIZE BYPASS CONNECTION FROM HPS TO HPR PIPING FOR

FLUSHING AND AIR REMOVAL. CLOSE BYPASS VALVE UPON COMPLETION OF

FLUSHING AND PURGING. FLUSH PRIOR TO OPERATION. DO NOT CONNECT

ANY UNITS UNTIL FLUSHING IS COMPLETE.

7. RETURN DUCTWORK. REFER TO DRAWINGS FOR DUCT SIZE.

8. SUPPLY DUCTWORK. REFER TO DRAWINGS FOR DUCT SIZE.

9.

12. FLEXIBLE HOSE KITS, HOSE KITS SIZE SHALL MATCH PIPE RUN OUT SIZE

SCHEDULED. TRANSITION DOWN AT UNIT AS REQUIRED. REFER TO

SPECIFICATION FOR FURTHER REQUIREMENTS.  FLEXIBLE PIPING SHALL

13. TRANSITION FROM FULL SIZE OF UNIT OUTLET TO DUCT SIZE INDICATED ON

THE DRAWINGS.

14. REFER TO DRAWINGS FOR CONTINUATION OF HPS/HPR PIPING. REFER TO THE

PIPING RUNOUT SCHEDULE FOR SIZING.

15. ROUTE CONDENSATE DRAIN AS INDICATED ON PLANS. REFER TO PIPING

RUNOUT SCHEDULE FOR SIZING. ENSURE ALL CONDENSATE PIPING IS

INSTALLED SO AS NOT TO CREATE A TRIP HAZARD. CONDENSATE TRAPS

SHALL BE INTEGRAL TO THE EQUIPMENT. STRAP/SECURE PIPING TO

FLOOR/WALL AS REQUIRED. REFER TO THE PIPING RUNOUT SCHEDULE FOR

SIZING.

16. MAINTAIN 24" CLEARANCE ON SIDE OF HEAT PUMP TO ALLOW FOR ACCESS

TO COMPRESSOR.

17. ENGRAVED LAMACOID IDENTIFICATION PLACARD; COORDINATE WITH

MANUFACTURER INSTRUCTIONS. THE PLACARD SHALL INCLUDE THE

ELECTRIC PANEL NAME, CIRCUIT NUMBER FEEDING THE EQUIPMENT,  AREA

SERVED, UNIT SIZE, UNIQUE IDENTIFIER NUMBER, AND COMPRESSOR TYPE.

18. PROVIDE TRANSITION ELBOW WITH VANES FROM SIDE ACCESS FILTER TO

RETURN DUCT WIDTH, TYPICAL.

10. TRANSITION DUCT FROM ELBOW TO DUCT SIZE INDICATED ON PLANS.

11. SECURELY SUPPORT PIPING FROM WALL, TYPICAL. UTILIZE VIBRATION

ISOLATION SUPPORTS AT PIPING SUPPORT.

ONE MOCKUP SHALL BE REQUIRED FOR REVIEW AND APPROVAL PRIOR TO PERMANENT
INSTALLATION OF ANY UNITS. MOCK UP SHALL BE APPROVED BY CONTRACTING OFFICER.
ALL HEAT PUMPS SHALL HAVE FRONT ONLY ACCESS.

X

15

VHP"XX

MIN. 10"

18

10

3

7 8

3

4 2

13
2

16

17

1

6

10

12

11

14
►

◄

► ◄

◄

► MOUNT ON 6" HIGH CONCRETE PAD 6" WIDER THAN UNIT. MULTIPLE UNITS

CAN SHARE A SIMILAR PAD. PROVIDE PROPER WALKING CLEARANCE IS

MAINTAINED.

9 2"WAY CONTROL VALVE
FOR ALL EXCEPT VHP"
120"1C03.1 AND VHP"120"
1C03.2.

NOT BE USED FOR CHANGES IN DIRECTION OR MISALIGNMENT OF PIPES.

4" THICK CONCRETE PAD 16"x16"

A
P

P
R

O
X

. 
1
5
"

APPROX. 10"

GLOBE VALVE

3"1/2" MIN. OPENING

5 GAL. MIN. CAPACITY

GATE VALVE

HOSE BIBB

PLUGGED CROSSES
(TYPICAL)

TWIST OFF
PRESSURE CAP

45° CHAMFER (TYP)

3/4" TO PUMP SUCTION

3/4" TO PUMP DISCHARGE
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SCALE: NTS
2

CAV AND VAV BRANCH DUCT CONNECTION DETAIL
SCALE: NTS

1
VERTICAL HEAT PUMP INSTALLATION DETAIL

SCALE: NTS
3

SHOT FEEDER DETAIL
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16X4 BLACK STEEL
EXHAUST DUCT
CONNECTION

12X4 BLACK STEEL
EXHAUST DUCT
CONNECTION

CEILING

FLANGED
TRIM RING
AT CEILING

WELDED AND
POLISHED
STAINLESS
STEEL

WELDED BLACK STEEL

8'' ALUMINUM TO CEILING GRILLE.
REFER TO NOTE BELOW, SLOPE
ALL DUCTWORK BACK TO
DISHWASHER.

DIRECTION OF

CONVEYOR

SLOPE ALL DUCTWORK
BACK TO DISHWASHER.

REFER TO KITCHEN
CONSULTANT
DRAWINGS FOR
DISHWASHER
INSTALLATION.

PROVIDE FOAM RUBBER GASKET
WITH WATERPROOF CAULKING ALL 4
SIDES BETWEEN FAN FRAME, DUCT
AND NAILER. (DUCT SHALL BE
FLANGED TO OVERLAY NAILER)

COUNTERBALANCED BACK DRAFT
DAMPER FULL SIZE OF DUCT.
MOUNT AT BOTTOM OF ROOFDECK.
(EXHAUST FAN ONLY)

DUCT JOINT

PREFABRICATED
CURB FURNISHED
BY MANUFACTURER

EXHAUST DUCT. SEE PLAN
FOR SIZE AND LOCATION

EXHAUST GRILLE

BIRD SCREEN

WOOD NAILER

12"
ROOF

TYPICAL ROOFTOP
SUPPLY/EXHAUST FAN.
SEE FAN SHEDULE FOR
TYPE.

DUCT & DAMPER )
FULL SIZE OF
CURB OPENING

MOTORIZED DAMPER

PROVIDE FOAM RUBBER
GASKETING WITH WATER PROOF
CAULKING ALL 4 SIDE BETWEEN
FRAME AND WOOD NAILER.

MOTORIZED
DAMPER

PREFAB CURB,
FURNISHED BY
VENT MFR.

SEE PLANS FOR DUCT
SIZES & ARRANGMENTS

DUCT & DAMPER )
FULL SIZE OF
CURB OPENING

2
"

1
2
" ROOF

BIRDSCREEN

WALL OR FLOOR PARTITION, REFER
TO ARCH. DRAWINGS FOR
COMPOSITION AND WIDTH. OPENING
TO BE A MINIMUM OF 1/4" LARGER
THAN SLEEVE BOTH DIRECTIONS. FIRE
STOP SPACE BETWEEN PARTITION
OPENING AND SLEEVE PER THE FIRE
STOPPING  SPECIFICATIONS.

DUCT ACCESS DOOR, HINGED TYPE
SIZE TO BE 16"x16" OR 16" LONG BY 2"
SMALLER THAN WIDTH OF DUCT.

DAMPER SHALL BE COMPLETELY OUT OF AIRSTREAM.
FREE AREA OF DUCT SHALL BE UNOBSTRUCTED.

MOUNTING ANGLE MINIMUM 1 1/2"x1 1/2"x14 GA.
BOLTED ON TRACK WELDED TO SLEEVE AT MAXIMUM
SPACING OF 12" ON CENTERS. MOUNTING ANGLES
SHALL OVERLAP A MINIMUM OF ONE INCH ON SLEEVE.

FACTORY FABRICATED STEEL
SLEEVE, SLEEVE WIDTH
SHALL BE DETERMINED FROM
ARCH. DRAWINGS. SLEEVE
SHALL  NOT EXTEND 6"
BEYOND WALL OF FLOOR.

FIRE DAMPER,
REFER TO SPECS

HVAC DUCT, CONNECT
DUCT TO SLEEVE USING
A SMACNA APPROVED
CONNECTION METHOD.

DUCT INSULATION SHALL
BE CONTINUOUS THROUGH
PENETRATION PER UL
LISTED DETAIL.

8)2"x4"x1/2" L SUPPORT CLIPS
(2 PER SIDE) WELDED TO
SHIELD REST ON TOP OF CURB

16 GAUGE BLACK STEEL
RADIATION SHIELD. ATTACH
TO STACK AT FOUR PLACES
EQUALLY SPACED, TOP &
BOTTOM SUPPORTS TO
CARRY WEIGHT OF STACK.

4
8
" 

M
IN

IM
U

M

6" BELOW
TOP OF CURB

16 GAUGE BLACK STEEL
WELDED CONSTRUCTION
ROUND TO SQ. TRANS.

8
')
0
"

DRAW BAND)16
GAGE BLACK STEEL

2" ABOVE TOP OF CURB

FLUE STACK

2"

ROOF

2" AIR SPACE

1
')
6
"

BLACK STEEL WELDED CONSTRUCTION

WEATHER CAP

2" CLEARANCE

"D"=XX"ø

DRAW BAND OR WELDED SEAM

30°

AFF

RTV OR SILICONE CAULKING
BETWEEN PLATES AND WALL

AIR INTAKE

TERMINAL

FASTENER

PVC COUPLING
(IF NECESSARY)

PVC PIPE.  REFER TO
PLANS FOR EXACT SIZE.

INTERIOR CMU WALL

1/4" TO 1/2"
CLEARANCE
ALL AROUND

EXTERIOR WALL

COVER PLATE

8')0"
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SCALE: NTS
4

DISHWASHER EXHAUST DUCT DETAIL
SCALE: NTS

3
ROOFTOP FAN  DETAIL

SCALE: NTS
6

OUTSIDE AIR INTAKE (WITH DUCT WORK) DETAIL
SCALE: NTS

5
FIRE DAMPER DETAIL

SCALE: NTS
2

FLUE STACK DETAIL

SCALE: NTS
1

BOILER HORIZONTAL AIR INTAKE DETAIL
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DUCT

HINGE

DUCT FLANGE,
ALL SIDES

SECURE TO CEILING SUPPORT
SYSTEM WITH SCREWS

GYP. BOARD CEILING

1" THICK THROWAWAY FILTER

CEILING  WHERE
INDICATED

RUBBER GASKET
ALL AROUND
PERIMETER (TYP.)

ATTACH FLEXIBLE DUCT TO DIFFUSER NECK
AND TO SHEET METAL DUCT WITH DRAW
BANDS, ONE FOR FLEXIBLE DUCT AND ONE
FOR INSULATION JACKET. SEAL WITH CAULK.

FLEXIBLE DUCTWORK WHERE
INDICATED. FLEXIBLE DUCT
SHALL NOT BE PERMITTED
WHERE IT WILL BE EXPOSED.

DUCT SHALL EXTEND INSIDE
DIFFUSER NECK. SECURE
DUCT TO NECK WITH SHEET
METAL SCREWS.

NECK

DIFFUSER

RIGID
DUCTWORK

(RIGID CONNECTION)

OPPOSED BLADE
DAMPER (TYP.)

(FLEXIBLE CONNECTION)

S#X

45°

MOUNT DUCT
TAKEOFF AT 45°

OFF OF THE
VERTICAL OF THE

DUCT MAIN. SET
DIFFUSER BLADES

TO 0°.

DOUBLE WALL
INSULATED
SPIRAL DUCTWORK.
REFER TO FLOOR
PLANS FOR SIZE.

REFER TO FLOOR PLANS
FOR DIFFUSER SIZE
AND CAPACITY (TYP.)

PROVIDE A TAKE OFF
BOOT TO MOUNT

THE DIFFUSER

ACOUSTIC CEILING

REDUCER

PLENUM WITH MINIMUM
1/2" THICK INTERNAL
INSULATION.

INSULATED FLEX DUCT,
5 FT MAXIMUM LENGTH.
SEE PLANS FOR SIZE.

DRAWBAND (TYPICAL)

MOUNTING CLIP

ADJUSTABLE DEFFLECTORS

T#BAR

PROVIDE
REDUCER FITTING
WHEN REQUIRED.

DIFFUSER

CEILING

EXTERNAL INSULATION

AIR FLOW

RIGID ROUND DUCT. (LENGTH AS REQUIRED)

CONNECT WITH A MIN. OF THREE SCREWS SPACED A MAX.
OF 6" APART. DUCT SHALL BE SECURED WITH PANDUIT TYPE
STRIP AND A MIN. OF 2 COMPLETE WRAPS OF DUCT TAPE.

HIGH EFFICIENCY TAKEOFF

LOW PRESSURE ROUND DUCT TAKE#OFF FITTING  26 GAGE BODY, G90 GALVANIZED

 STEEL 1" WIDE MOUNTING FLANGE WITH FULLY CLOSED CORNERS & PRE#PUNCHED

SCREW HOLES, ADHESIVE COATED GASKET ON FLANGE.  PROVIDE WITH DAMPER.

DAMPER SHALL BE 20 GAUGE BLADE, G90 GALVANIZED STEEL 3/8" SQUARE CONTROL

SHAFT, NYLON SHAFT BEARINGS, LOCKING HAND QUADRANT AND 2"

HIGH INSULATION STAND#OFF.

RECTANGULAR
MAIN DUCT. (SEE
SPEC FOR
INSULATION)

REFER TO SPECS FOR DUCT
SEALANT REQUIREMENTS AT
FITTING, JOINTS, ETC.

PROVIDE TRANSITION WHERE
REQUIRED & INSURE FLEX IS NOT
KINKED AT INLET CONNECTION.

6'#0'' FLEX
DUCTWORK (FROM
MAIN).FLEX DUCTWORK SHALL NOT
BE USED IN TOILET OR JANITOR
EXHAUST APPLICATIONS.

OFFSETS TO BE NO GREATER
THAN 45 DEGREES. TYPICAL.

NOTE: SIDEWALL MOUNTING SHOWN,
CEILING MOUNTING SIMILAR

METAL STUD/SUPPORT

DUCT

DIRECTIONAL VANES

DUCT FLANGE, ALL SIDES

GYP. BOARD

MOUNTING SCREW (TYP.)
INTO METAL STUB/SUPPORT

REGISTER DAMPER, IF APPLICABLE

LAY#IN CEILING

RETANGULAR VOLUME CONTROL
DAMPER. PROVIDE WITH 2" HIGH
ELEVATED QUADRANT OPERATOR
EXTENSION.

EXHAUST DUCT ABOVE GRILLE. DUCT TO BE 2"
WIDER THAN NECK OF GRILLE.

EXHAUST DUCT FROM BOTTOM OF EXHAUST AIR
DUCT TO GRILLE. VERTICALLY ALIGN DUCT &
GRILLE. RETANGULAR DUCT TO BE SAME
SIZE AS GRILLE NECK. REFER TO RG&D
SCHEDULE. PAINT INSIDE BLACK.

RETURN OR EXHAUST GRILLE.
REFER TO DRAWINGS FOR SIZES.
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SCALE: NTS
5

FILTER/GRILLE DUCT CONNECTION DETAIL
SCALE: NTS

6
DUCT TO DIFFUSER/REGISTER CONNECTION

SCALE: NTS
1

REGISTER DUCT TAKEOFF DETAIL

SCALE: NTS
7

LINEAR SLOT DIFFUSER DETAIL
SCALE: NTS

4

TYPICAL ROUND SUPPLY, RETURN, & EXHAUST BRANCH DUCT DETAIL (NON
TOILET OR JANITOR CLOSET)

SCALE: NTS
2

GRILLE/REGISTER DUCT CONNECTION DETAIL

SCALE: NTS
3

EXHAUST GRILLE DETAIL (FOR TOILET/JAN EXHAUST)
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REMOVABLE END CAP
CLEAN OUT

SLEEVE
THROUGH WALL
SEE DETAIL

SECURE TRIM PLATE TO WALL

8" AFF

4"ø FLEXIBLE DUCT.
CLAMP ENDS TO WALL
SLEEVE & DRYER
(LENGTH AS REQUIRED.)

4"ø WITHIN MECHANICAL ROOM
USE LONG RADIUS ELBOWS ONLY

4"ø EXHAUST DUCT THROUGH WALL

TO WALL
CAP SEE
DETAIL

CHILLED WATER VALVES RATED
FOR 125 PSI

MANUAL AIR VENT. PROVIDE 12" OF

1/4" SOFT COPPER TUBBING.

D
T

R

D
T

S

CD

ON ONE SIDE AND POWER SUPPLY/CONTROL

SHALL BE PROVIDED WITH PIPE CONNECTIONS

THE FAN COIL UNITS

ON OTHER SIDE.

CONDENSATE
DRAIN TO CONNECT
TO CD MAIN.

CEILING

WALL

DUCT (SUPPLY, RETURN, OA, EXHAUST)

INFILL WITH INSULATION
FLANGED METAL
COLLAR BOTH
SIDES

CUT WALL OPENING
2" MAXIMUM

DUCT INSULATION
SHALL BE
CONTINUOUS
THROUGH
PENETRATION.

PROVIDE WITH NON)
SHRINKING GROUT FOR CMU
WALL AND NON)SHRINKING
CAULK FOR GYPSIUM WALLS

SLOPE

SUPPORT

SUPPORT

VERTICAL
PIPING MAIN
OR RISER

FULL
SIZE TEE
FITTING

3/8" SOFT COPPER TUBING
WITH MALE HOSE
CONNECTION TO 24"
AFF IN MECHANICAL
ROOMS, OTHERWISE TO
24'' ABOVE CEILINGS.

MINIMUM 12"
EXTENSION OF
FULL SIZE TEE.

MANUAL AIR
VENT

BRANCH PIPING
SHALL SLOPE
TOWARDS RISER
AIR VENT

MANUAL
AIR VENT

MINIMUM 12"
EXTENSION OF
FULL SIZE TEE.

HORIZONTAL
PIPING MAINS
ABOVE CEILING

3/8" SOFT COPPER TUBING
WITH MALE HOSE
CONNECTION TO 24"
AFF IN MECHANICAL
ROOMS, OTHERWISE TO
24'' ABOVE CEILINGS.

VERTICAL

HORIZONTAL

OUTDOOR UNIT SECURE TO
EQUIPMENT RAILS. PROVIDE
LENGTH OF RAILS TO ALLOW
MULTIPLE UNITS SECUED TO
THE RAIL SYSTEM.

WALL SLEEVE WITH CAPS
FURNISHED BY FCU MFGR.

POWER & HIGH
VOLTAGE CONTROL
TO INDOOR UNIT.
ROUTE IN CONDUIT.
REFER TO
SPECIFICATIONS.

INSULATED RL
REFRIGERANT LINES
SIZED PER
MANUFACTURER

AIRFLOW

AIRFLOW

CONNECTION
CABLE TO
THERMOSTAT

INDOOR UNIT

THERMISTOR CABLE

SA
THIS CONNECTION SHALL BE USED AT ALL

BRANCHES FROM MAINS AND SUB)MAINS.

BALANCING DAMPERS SHALL BE PROVIDED AS

SHOWN IN ADDITION TO THOSE INDICATED ON

USE ONLY AT LAST TAKEOFF BEFORE OUTLETS &

THEN ONLY WHERE ROUND RUNOUTS ARE

MAIN DUCT

USE ONLY AT LAST TAKEOFF BEFORE OUTLETS &

THEN ONLY WHERE RECTANGULAR RUNOUTS ARE

MAIN DUCT

MAIN DUCT

ROUND

RECTANGULAR

INDICATED ON DRAWINGS

THE PLANS.

INDICATED ON DRAWINGS

3/4 D THROAT RADIUS

6
"

6
"

45°

STRAIGHT

45°

45°

BALANCING DAMPER (BD.)

BALANCING DAMPER (BD.)

BALANCING DAMPER (BD.)

BRANCH DUCT

BRANCH DUCT

BRANCH DUCT

D)3/4 D HEEL R

MAY BE USED ANYWHERE

GRILLE CEILING

1
2
")

M
IN

.

ELEVATION VIEW

GRILLE

DOUBLE WALL DUCT WITH
PERFORATED LINER

± 18"

WALL

DIMENSIONS INDICATED IN
PLAN VIEW ARE INSIDE CLEAR

DUCT PENETRATION
SEE DETAIL

± 18"
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SCALE: NTS
3

DRYER VENT HOOKUP DETAIL

SCALE: NTS
6

FAN COIL PIPING DETAIL

SCALE: NTS
7

DUCT PENETRATION THROUGH NON)RATED WALL DETAIL

SCALE: NTS
1

MANUAL AIR VENT DETAIL
SCALE: NTS

4
DUCTLESS AIR CONDITIONER UNIT DETAIL

SCALE: NTS
2

BRANCH CONNECTION DETAILS
SCALE: NTS

5
TRANSFER DUCT DETAIL
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OA EQUIPMENT PAD

6''

OA UNIT

6''

CONNECTION AT OA

3''

3''

OA � 1 � 2''

OA � 2 � 2''

DRAIN
SIZE

EQUIPMENT ROOF FLANGE
SHALL BE 6" WIDE.
COORDINATE ROOF CUT
AND PATCH WITH GENERAL
CONTRACTOR/ROOFER.

TYPICAL INSULATED
CURB OPENING.

13X13 PORTAL TO
BE 16 GAUGE
ALUMINUM
CONSTRUCTION

ELECTRICAL
DISCONNECT AND
OUTLET ( CHAULK ALL
PENETRATIONS)

UNISTRUT
BACKING CHANNEL
INSIDE

WELDED
CORNERS (MICRO
SEALED)

FASTENERS (TYPICAL)

REMOVABLE
WATERTIGHT COVER.

GLUE 1/2" CLOSED CELL
INSULATION TO THE
INSIDE OF THE PORTAL.

1" LIP

PREMANUFACTURED
ROOF CURB PIPING
ASSEMBLY

HOLE SAW PIPING
PENETRATIONS ACCOUNT FOR
INSULATION IF APPLICABLE.
CAULK OPENING AFTER PIPE
INSTALLATION.

SUPPORT PIPING WITH
UNISTRUT ATTACHED TO
ROOF CURB. 6" UNDER

P

1"

SLOPEPRESSURE SHALL BE
SET AS SCHEDULED WITH
TANK COMPLETELY BLED

OFF.

SEE SCHEDULE
FOR DETAILS

PROVIDE A 6" THICK
CONCRETE PAD WITH
PAINTED PERIMETER

HAZARD LINES

PIPE TO
NEAREST

FLOOR DRAIN

TANK DRAIN LINE

ANTI�SIPHON
THERMAL LOOP PER

MANUFACTURER'S
RECOMMENDATIONS.

ET

X

3/4"

HPS

TO VHP�X

REFER TO HEAT PUMP SCHEDULE
FOR BRANCH PIPING SIZES.
TYPICAL.

HPR

HPS

TO VHP�Y

HPR

HPS

TO VHP�Z

HPR

REFER TO HOSE KIT DETAIL
FOR SUPPLY LINE VALVING
INFORMATION.  TYPICAL.

REFER TO HOSE KIT DETAIL
FOR RETURN LINE VALVING
INFORMATION.  TYPICAL.

H
P

S

H
P

R

HOLD LINES TIGHT TO WALL
BEHIND HEAT PUMP.  TYPICAL.

HOLD LINES TIGHT TO
WALL BEHIND HEAT
PUMP.  TYPICAL.

NOTE:  REFER TO FLOORPLANS FOR NUMBER OF HEAT PUMPS.

OFFSET PIPING

2�WAY CONTROL VALVE. TYPICAL FOR
ALL EXCEPT VHP�120�1C03.1 AND VHP�
120�1C03.2.

CIRCULATING PUMP

GATE VALVE

PRESSURE GAUGE

BLOWDOWN

SUPPORT PIPE

BRASS PET COCKS

COVER

WATER FLOW SWITCH

SHUTOFF VALVE

CHECK VALVE

CONCENTRIC INCREASER (REFER TO
PIPING SCHEMATIC FOR LOCATION).

PUMP BASE (GROUT BASE
WITH NON�SHRINK GROUT.)

FLEXIBLE
COUPLINGS

FLEXIBLE
COUPLINGS

SUCTION DIFFUSER WITH
STRAINER. REMOVE
START�UP SCREEN AFTER
SYSTEM CLEANING AND
FLUSHING AND HANG ON
PUMP AS PROOF FOR
ENGINEER'S PUNCHLIST.

(4"x4"x¼") ANGLE IRON
(2"x2"x¼) ANGLE IRON 6" INERTIA BASE REMOVE START�UP STRAINER

AFTER START�UP IS COMPLETED
AND ACCEPTED.

BALANCE VALVE

6" CONCRETE HOUSEKEEPING
PAD & INERTIA BASE WITH
PAINTED PERIMETER HAZARD
LINES

1" TALL STAINLESS
STEEL DRAIN PAN

STAINLESS STEEL
BUSHING

CONTINUOUS WELD

ATTACHMENT FOR PUMPS
WITH BASE RAILS

NOTCH RAIL AS REQUIRED

EXTEND DRAIN PAN TO
BEYOND EXTEND OF
SUCTION DIFFUSER

3/4" FPT CONNECTION FOR
DRAIN PIPING � ROUTE TO
NEAREST DRAIN

MANUAL AIR
VENT WITH 12''
SOFT COPPER

TUBE (TYP.)

SHUT�OFF VALVES
(BUTTERFLY  VALVES)

PROVIDE MANUAL AIR
VENTS AND DRAIN
VALVES FOR EACH COIL.

BLIND
FLANGE FOR
COIL PULL

BALANCING
VALVE

AIRFLOW

CD

REFER TO RUNOUT
SCHEDULE FOR
SIZES (TYP)

D
T

R

VIBRATION
ISOLATOR

D
T

S

FULL SIZE
BYPASS

THERMOMETER
(TYP)

CHILLED/HOT
WATER COIL

NC

NC

3/4" DRAIN.

2'' SEE P�TRAP DETAIL
THIS SHEET.

OA�X

UNIT GPM PIPE SIZE CD SIZE

OA�1

OA�2

29.10 2.5" 2"

19.60 2" 2"

TWO�WAY, TWO POSITION
CONTROL VALVE

AS�X

1"

FILL

PIPE DRAIN
TO FLOOR

DRAIN

CONNECT
EXPANSION TANK

TAKE�OFF ON
BOTTOM OF PIPING.

TO SUCTION
SIDE OF SYSTEM

PUMP

75 PSI RELIEF
VALVE

SEE SCHEDULE
FOR DETAILS

HIGH CAPACITY AUTOMATIC
AIR VENT.  PIPE DISCHARGE
TO FLOOR DRAIN.

RETURN
WATER

TO EXPANSION TANK.
PIPE TO BE PITCHED TO
KEEP FROM TRAPPING
AIR.

SEE HYDRONIC
FILL SYSTEM
PIPING
SCHEMATIC
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SCALE: NTS
6

OA P�TRAP DETAIL (DRAW�THRU COIL)

SCALE: NTS
8

PIPE DRAIN/ROOF CURB DETAIL

SCALE: NTS
7

EXPANSION TANK PIPING DETAIL

SCALE: NTS
5

HYDRONIC PIPING CONNECTIONS DETAIL

SCALE: NTS
3

BASE MOUNTED PUMP PIPING DETAIL
SCALE: NTS

4
PUMP DRAIN PAN DETAIL

SCALE: NTS
2

OUTSIDE AIR COIL CONNECTION DETAIL

SCALE: NTS
1

AIR SEPARATOR TANK DETAIL
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LINE SIZED BRAIDED STAINLESS

PER MANUFACTURER'S RECOMMENDATIONS.

CONDENSATE DRAIN TRAP SIZED

STEEL FLEX HOSES

HP�X

HPS

HPR

NC

FULL SIZE

STRAINER

LINE SIZED 2 POSITION
CONTROL VALVE.

PRESSURE INDEPENDANT
BALANCING VALVE

CD

CD MAIN

FLUSHING BYPASS VALVE.

HPS/HPR MAIN

GENERAL NOTES:

REFER TO EARTHWORK
SPECIFICATIONS FOR
BACKFILL, GENERAL ROCK
REMOVAL, AND EARTHWORK
REQUIREMENTS.

#8 COMPACTED CRUSHED STONE
OR MANUFACTURED SAND

CR

TRACER WIRE

CAUTION TAPE

UNDISTURBED
EARTH, TYPICAL

6" BELOW EXISTING GRADE

#57 GRAVEL OR CRUSHED STONE

ASPHALT; REFER TO CIVIL DRAWINGS
FOR ADDITIONAL INFORMATION.

TRACER WIRE

CS

6"

36" MINIMUM

SINGLE PIPE RUN

SUPPORT FROM ROOF
JOIST, SEE DETAIL

INSULATION
SADDLE

CLEVIS HANGER
(SIZE AS REQUIRED)

STEEL PIPE STRAP

INSULATION
SADDLE

MULTIPLE PIPE RUNS

LENGTH AS REQ'D

3/8"ø THREADED ROD

BOLT & CLAMPING NUT (TYP)

SUPPORT FROM ROOF JOISTS. SEE
DETAIL FOR PIPE RUNS PERPENDICULAR
TO ROOF JOISTS.

SEE DETAIL FOR PIPE RUNS PARALLEL
TO ROOF JOISTS (TYP.)

1 5/8"x1 5/8"x12 GA.
STEEL CHANNEL

NOM. SIZE (IN.)

PIPE (FT.)

TBING (FT.)

THRU 3/4 1 1 1/4 1 1/2 2 2 1/2 3 4 5 6 8 10 12 14 16 18 20 24

7 7 7 9 10 11 12 14 16 17 19 22 23 25 27 28 30 32

5 6 7 8 8 9 12 12 13 14 16 � � � � � � �

MAXIMUM PIPE/TUBING SUPPORT SPACING

NOTE: FOR TRAPEZE HANGER TAKE SPACING OF SMALLEST TRAPEZE,
NOTE: SUPPORT PUMP FROM SUCTION

DIFFUSER AND PUMP DISCHARGE
PIPE.

FLANGE SUPPORTS

SUCTION DIFFUSER

CONCENTRIC REDUCER

TRIPLE DUTY VALVE

FLEXIBLE
CONNECTION

FLEXIBLE CONNECTION

BUTTERFLY VALVE

PLANS FOR CONTINUATION

SUPPLY PIPE REFER TO

SUPPORT INLINE PUMPS
IN ACCORDANCE WITH PUMP
MANUFACTURERS
RECOMMENDATIONS.

P

SUPPLY PIPE
REFER TO
PLANS FOR
CONTINUATION.

P

RETURN PIPE.
REFER TO
PLANS FOR
CONTINUATION.

SHUTOFF VALVE

BALANCE VALVE
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SCALE: NTS
4

HORIZONTAL HEAT PUMP PIPING SCHEMATIC
SCALE: NTS

1
CONDENSER WATER MAINS TRENCHING DETAIL

SCALE: NTS
2

FEDERAL PIPE SUPPORT DETAIL�HVAC
SCALE: NTS

3
IN�LINE PUMP DETAIL
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PACK WITH FIBERGLASS
AND SEAL BOTH SIDES

SET SLEEVE IN WALL
AND ANCHOR DURING
WALL CONSTRUCTION

PIPE

ESCUTCHEON PLATES (BOTH
SIDES WHERE EXPOSED)

PIPE SLEEVE

MASTIC ALL AROUND

FOR INSULATED PIPE

TAPE FITTING COVER
TO INSULATION VAPOR
BARRIER AS REQUIRED

NOTE:

PREMMOLDED ONE!PIECE
PVC INSULATED FITTING
COVER

TREATMENT SHALL BE DUPLICATED ON BOTH SIDES.

INSULATED ON BOTH SIDES, THE INSULATION END

FIRE RATED WALL.  WHERE PIPE IS REQUIRED TO BE

DETAIL ILLUSTRATES PIPE INSULATION ON ONE SIDE OF

INSULATION WHERE REQUIRED

MINIMUM 2" DEPTH FOR LARGER

HOLLOW CMU FIRE WALL

PIPES.  ALL FIRE STOPPING TO
BE RED.

STOPS.  MINIMUM 1" DEPTH

THROUGH PENETRATION FIRE

CAVITY MATERIAL FOR USE IN

U.L. LISTED FILL, VOID OR

FOR PIPES UP TO 2" ø;

PIPE DIMENSIONS VARY
AS SHOWN ON PLANS

FOR NON!INSULATED PIPE

METAL SLEEVE
GROUTED TIGHTLY
IN CMU WALL

MINERAL WOOL PACKING

BACK!UP MATERIAL

WATERPROOF SEALANT

ANCHOR

EXTERIOR

SET SLEEVE IN WALL AND ANCHOR
DURING WALL CONSTRUCTION

PIPE SLEEVE

WALL

PIPE

ESCUTCHEON PLATE
(WHERE EXPOSED)

INSULATION WHERE REQUIRED

INTERIOR

T

TS

TS

TSTS

SA

RA CONDENSATE
TUBING

FLOOR DRAIN, REFER TO
P114 FOR LOCATION.

SYSTEM MONITORING PANEL

CAMLOCK FITTING

ADJUSTABLE THERMOSTAT

ISOLATION VALVE

ISOLATION VALVE

HEAT PUMP
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SCALE: NTS
1

MASONRY WALL SLEEVE

SCALE: NTS
4

FIRE WALL PENETRATION
SCALE: NTS

3
PIPE SLEEVE THRU EXTERIOR WALL

SCALE: NTS
2

HVAC CURRICULUM DEMONSTRATION HEAT PUMP
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 GENERAL NOTES

A. BRACING SUPPORTS SHALL RESIST 0.5 TIMES FORCE IN ANY DIRECTION AND
1.5 TIMES IN DOWNWARD DIRECTION.

B. SUSPEND PIPE AND DUCT WHICH IMPOSE A LOAD 31 POUNDS OR MORE ON
THEIR SUPPORTS SHALL BE INSTALLED TO RESIST FORCES OF .5 TIMES THE
PIPE/DUCT WEIGHT IN ANY DIRECTION AND 1.5 TIMES THE PIPE/DUCT WEIGHT
IN THE DOWNWARD DIRECTION.

C. ALL FLOOR MOUNTED MECHANICAL EQUIPMENT WITHOUT VIBTATION
ISOLATION SHALL BE BOLTED TO THE FLOOR OR CONCRETE PAD.

D. REFER TO STANDARD 19 EQUIPMENT BRACING, SHEET G006, FOR
SUSPENDED EQUIPMENT BRACING REQUIREMENTS.

OVAL SLEEVE

CONCRETE EXPANSION
ANCHOR

STEEL BEAM
OR JOIST

NO MINIMUM
OR MAXIMUM

OVAL SLEEVE
CONNECTOR

A%307 BOLT OR
WELD STUD

CABLE ASSEMBLY TO
MECHANICAL EQUIPMENT

0'
 % 

0 
11

/3
2"

M
AX. 45°

LOOPED CONNECTION AROUND
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NTS

C
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SPILL TO
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COOLING
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6 6
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P

R
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P

R
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TYPICAL.
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VIBRATION/INERTIA
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FOR CONTINUATION.

3"3"3"3"

6''

6''

TO WWHP$1B
REFER TO DUAL TEMPERATURE SYSTEM
HYDRONIC PIPING SCHEMATIC
FOR CONTINUATION.
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PROVIDE
CONCRETE
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HYDRONIC PIPING SCHEMATIC
FOR CONTINUATION
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